TRANSFORMATIONS OF TRIGONOMETRIC FUNCTIONS

SUPPLEMENTARY PROBLEMS

1. Determine the vertical translation and the
phase shift of each function with respect to
y=sin x.

a) y=sinx+3 b) y=sinx -1

¢) y=sin (x—45°) d) y=sin {X— %Tn)
e) y=sin (x —60°) + 1 | |

f) y=sin {.X-i- 3)+4
g) y=sin {\:X-i- %m) -0.5

h) y=sin (x — 15°) — 4.5

2. Determine the vertical translation and the
phase shift of each function with respect to
J =COos X.

a) y=cosx+6 b) y=cosx -3

¢) y=cos { x+ —;E) d) y=cos (x+72°
e) y=cos tx — 30°) -2
f) y= 1.5
) y=cos {X+ 6) +
g) y = cos (x+ 110°%) + 25
on

h) y= -—1-38

) y=cos {..X 12.)
3. Sketch one cycle of the graph of each of
the following. State the amplitude, period,

domain, and range of the cycle.

a) y=3sin x + 2 b) y=2cos x — 2

¢) y=1.0sin x -1 d) v}':%cosxjt |
4. Sketch one cycle of the graph of each of
the following. State the amplitude, period,
domain, range, and phase shift of the cycle.

a) y=2sin (x—m) b) y=cos (X_%)
c) Ja’ = %Sin {:X+ —;'E) d) J,f = BCOS {:X + %)
e) y=-—cos {;X—}- —;E)

5. Determine the amplitude, period, vertical
translation, and phase shift for each function
with respect to y = sin x.

a) y=2sinx—3 b) y=0.5sin (2x) — 1

¢) y = 6sin 3(x — 20°)

d) y=-5sin Z{X— 6) +1

6. Determine the amplitude, period, vertical
translation, and phase shift for each function

with respect to y = cos x.
a) y=cos x+3 b) y = cos 3(x — 90°)

¢) y=-3cos 4(}(— %) +5

d) y=0.8cos %{;X— %) -7

7. Sketch one cycle of the graph of each of
the following. State the amplitude, period,
domain, range, and phase shift of the cycle.

a) y=sin 2{.X+ 4..)

1
3)

¢) y=3sin %(X— n) —2

b) y=Zcos 2{

d) y=4cos %(X—i— 2n) — 4

T
—\1+2
i)

e) y=-3sin Z(X—



8. Communication Sketch one cycle of the
graph of each of the following. State the
amplitude, period, domain, range, and phase
shift of the cycle.

a) y=sin (2){— —;E) b) y=cos (—él—X—TC)— 2

0 y= 2sin (3x — TC) + 2
d) y=-3cos (2x —4m) — 1

9. Write an equation for the function with
the given characteristics, where T is the type,
A is the amplitude, P is the period, V is the
vertical shift, and H is the horizontal shift.

T A P Vv H
a) sine 8 2n -6 none
b) cosine 7 b z none
c) sine 1 4n 3 T right

d) cosine 10 none % left

z
2
10. Sketch the graph of each of the
following. State the range.

a) y=2sinx+2,0<x<3m

b) y=—cos3x -2, -T<x<T

¢) y=3cos {X— %) 2N <x<2nm

d) y=4sin 2(){-1—%) —1,-m<x<m

.

e) y=—25in(2x—g)+ I, m<x<m

f) y=dcos {%X—%) +2,-nm<x<3n

!

g) y=2sin { 2X+%), 2n<x<2m

11. Each graph shows part of the sine
function of the form y = asin k(x — d) + .
Determine the values of a, k, &, and ¢ for
each graph. Check by graphing.

a) W
fl® I

\

b) h‘].’ y




Answers

1. a) vertical translation: 3 units upward; phase shift: none
b) vertical translation: 1 unit downward; phase shift: none
¢) vertical translation: none; phase shift: 45 to the right

3
d) vertical translation: none; phase shift: Tto the right
e) vertical translation: 1 unit upward; phase shift: 60° to the

right f) vertical translation: 4 units upward; phase shift: _3TE_ to

the left g) vertical translation: 0.5 units downward; phase

3n .
shift: —— to the left h) vertical translation: 4.5 units

8
downward; phase shift: 15° to the right 2. a) vertical
translation: 6 units upward; phase shift: none b) vertical
translation: 3 units downward; phase shift. none ¢) vertical

translation: none; phase shift: % to the left d) vertical
translation: none; phase shift: 72° to the left e) vertical
translation: 2 units downward; phase shift: 30° to the right
f) vertical translation: 1.5 units upward; phase shift: % to the
left g) vertical translation: 25 units upward; phase shift: 110°
to the left h) vertical translation: 3.8 units downward, phase

shift: % to the right

3. a) amplitude: 3, period: 27, domain: 0 < x € 27, range:
-1<€y<5
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b) amplitude: 2, period: 27, domain: 0 < x < 2,
range: —4 < <0
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¢} amplitude: 1.5, period: 27, domain: 0 £ x = 27,
range: —2.5 <y < 0.5
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d) amplitude: 1
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4. a) amplitude:

2, period: 21, domain: 0 € x < 2,
2, phase shift: T to the right

range! —2 < y <
7
N =| 2$in|(x + 7
2
/]

\ .
[] A 2n X
|

b) amplitude: 1, period: 21, domain: 0 < x < 27,

range: —1 < y< 1, phase shift: % to the right

0S5

/1=

=

¢) amplitude: %, period: 27, domain: 0 < x £ 2,

range. — 1 < y < —, phase shift: % to the left

= 1
27
4

og (x|+ 1)

\ 1
]

o ~r— 2n X

d) amplitude: 3, period: 21, domain: 0 < x < 2,

range: —3 < y < 3, phase shift: % to the lefr
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e) amplitude: 1, period: 27, domain: 0 < x < 2,

range: —1 < y< 1, phase shift: % to the left
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5. a) amplitude: 2, period: 27, vertical translation: 3 units
downward, phase shift: none b) amplitude: 0.5, period: T,
vertical translation: 1 unit downward, phase shift: none

; . 2N ) .
¢) amplitude: B, period: —, vertical translation: none,

3
phase shift: gto the right dy amplitude: 5, period: T,
vertical translation: | unit upward, phase shift: % to the

right 6. a) amplitude: 1, period: 2T, vertical translation:
3 units upward, phase shift: none b) amplitude: 1,

period: ﬁ, vertical translation: none, phase shift: I to
3 2
. ; ; n .
the right ¢) amplitude: 3, period: > vertical

P c . ipa TU
translation: 2 units upward, phase shift: T

to the right d) amplitude: 0.8, period: 3, vertical

translation: 7 units downward, phase shift: —I3E— to the right




7. a) amplitude: 1, period: T, domain: 0 < x < T, range: 8. a) amplitude: 1, period: T, domain: 0 < x =, 10.a) range: 0 < y< 4

—1 € y< 1, phase shift: % to the left range: —1 < y< 1, phase shift; % to the right
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b) amplitude: 1, period: 41, domain: 0 < x < 4m,
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b) amplitude: 2, period: T, domain: O<x<m,
range: —3 £ y< —1, phase shift: 27 to the right

range: —1 < y < 3, phase shift: % to the right b) range: —3 < y< —1
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d) amplitude: 4, period: 67, domain: 0 < x < 67, range: —8 < \\U{/
¥ =0, phase shift: 27 to the left 0 T 2 %
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* T ARNEE range: —4 < y< 2, phase shift: 2T to the right
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9. a) y=8sin x— 6 b) y=Tcos 2x+ 2 ¢) y=sin %(X* M+ 3

d) y= 10cos -L( x4+ _ZI_]
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